Decreased formation of advanced glycation end-products in peritoneal fluid by carnosine and related peptides.
Formation of advanced glycation end-products (AGEs) is a major problem in uremic patients treated with peritoneal dialysis (PD). Application of additives with known anti-glycosylation properties to PD fluid may be beneficial in minimizing the formation of AGEs. This study aimed to evaluate the effect of carnosine and its related peptides homocarnosine and anserine against the formation of AGEs in PD fluid. PD solutions (1.5% dextrose) were incubated with human serum albumin (HSA) or collagen (type IV) with or without 10 mmol/L of each of carnosine, anserine, homocarnosine, histidine, and aminoguanidine. The formation of AGEs was followed by fluorescence spectrophotometry at weekly intervals for 7 weeks. For the determination of the acute effect of carnosine and related compounds, HSA and collagen were incubated with 4.25% dextrose PD solutions for 24 hours, followed by incubation with 20 mmol/L of carnosine and related compounds for another 24 hours. The rate of AGE formation was monitored by fluorescence spectrophotometry. Carnosine and related compounds showed effective regression in AGE formation in both types of proteins in both long- and short-term exposure to PD fluids at a rate of effectiveness of the order of carnosine > homocarnosine > anserine, aminoguanidine > histidine in long-term exposure, and homocarnosine > carnosine > aminoguanidine > anserine > histidine in short-term exposure. Carnosine and related peptides could suppress the formation of AGEs initiated by PD fluid. This observation may provide a new therapeutic approach for the prevention and treatment of the AGE-related complications in PD patients.